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€69 Quiet bypass exhauster motor.

18
€) A quietby-pass vacuum motor wherein a ring-like cavity S .'7_ 16
is defined between inner and outer walls of the housing for a a— ’—_on 0
working air fan. Separating members divide the cavity into 38 (4 /

passageways which communicate with openings in the hous- — —
ing. A plate having a plurality of vanes thereon is received
upon the separating members, the plate extending from the 2
outer wall to a position short of the inner wall. A baffle plate

22
is then received upon the vanes. Working air is exhausted
over the baffle plate, between the vanes, over the plate and " 28
N between the separating members and through the openings. P <
< The exhaust path greatly reduces the noise level of the vac- | l !

uum motor.
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QUIET BY-PASS VACUUM MOTOR

TECHNICAL FIELD

The invention herein resides in the art of

vacuum motors and, more particularly, to a by-pass
vacuum motor having a unique structure for diffus-
ing the working air in a quiet and efficient man-

ner.

BACKGROUND ART
Presently there are known various types of

by-pass vacuum motors. Typically, such motors have
several air paths, the working air path being sepa-
rate from the motor cooling air path, such that
affluent does not reach the motor assembly itself.
Having several air paths, necessarily generated by
separate fans, the generation of noise is of con-
cern in such units. Conventional by-pass vacuum
motors generate a large siren-like noise component
due to the proximity of the exhaust louver ports to
the high speed rotating fan blade passing thereby.
The noise is generated by the attendant pressure
pulses characterizing the working air. As is
known, the noise frequency is dependent upon motor
speed, the number of fan blades per fan, and the
number and proximity of stationary objects such as
louvers or exhaust ports. There is also a broad
band noise component resulting from the vortex and
turbulence of the air as it leaves the rotating
fan.

While the prior art design of by-pass vac-
uum motors has been conducive to ease of manufac-
ture of an efficiently operating system, such has
been at the expense of audible noise. While noise

is typically objectionable in any environment, the
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use of such motors in hospitals, rest homes, and
the like dictates that the noise level be signifi-
cantly reduced. 1In the past, to reduce sound, sub-
stantial amounts of sound absorbing material and/or
labyrinthing have been added to the vacuum cleaner
or other device requiring the by-pass type vacuum
motor, all at the expense of material, labor, and
physical size. Additionally, such structures have

often been found to reduce motor efficiency.

DISCLOSURE OF INVENTION
In light of the foregoing, it is the first

aspect of the invention to provide a by-pass vacuum
motor which eliminates louvers for the exhausting
of the working air.

Another aspect of the invention is the
provision of a by-pass vacuum motor of compact size
and reduced noise generation with respect to the
prior art.

Still a further aspect of the invention is
the provision of a by-pass vacuum motor which a-
chieves an increased exhaust air path within a con-
fined and restricted area.

Still a further aspect of the invention is
to provide a by-pass vacuum motor wherein the work-
ing air is exhausted by compound diffusion.

Yet another aspect of the invention is the
provision of a by-pass vacuum motor, quieter in
operation than those previously devised, and imple-
mented utilizing state of the art technology.

The foregoing and other aspects of the
invention which will become apparent as the detail-
ed description proceeds are achieved by the im-
provement in a vacuum motor, comprising: a housing

receiving a working air fan in a first end thereof,
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and having a ring-like cavity defined within a sec-
ond end thereof, said working air fan drawing work-
ing air into said housing through said first end
and exhausting said working air through said second
end thereof; and diffusing means within said cavity
for receiving said working air, and axially and
radially redirecting said working air as it is ex-

hausted through said second end of said housing.

DESCRIPTION OF DRAWINGS

For a complete understanding of the ob-

jects, techniques and structure of the invention
reference should be made to the following detailed
description and accompanying drawings wherein:

Fig. 1 is a partial sectional view of a
by-pass vacuum motor made in accordance with the
teachings of the invention;

Fig. 2 is an assembly drawing of the work-
ing air diffusion exhaust system of the invention;

Fig. 3 is a cross sectional view of the
baffle plate of the invention;

Fig. 4 comprising Figs. 4A-4F, are top
plan, side elevational, bottom plan, and sectional
views of the diffuser insert of the invention;

Fig. 5 is a top plan view of the fan end
bracket of the by-pass motor of the invention; and

Fig. 6 is an illustrative view of the ex-
haust air path for the working air as viewed from
the fan side of the vacuum motor unit of the inven-
tion showing the diffuser insert received within
the fan end bracket.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
Referring now to the drawings and more

particularly Fig. 1, it can be seen that a by-pass
vacuum motor according to the invention is desig-
nated generally by the numeral 10. In standard
fashion, the vacuum motor 10 includes a commutator
end bracket or cap 12, a fan end bracket 16, and a
band 14 interposed therebetween. A fan shell 18
mates with the stationary fan shell 17 which en-
closes the end of the fan end bracket 16 to receive
therein the fan assembly as will be discussed here-
inafter. Suffice it to say that the elements 12-18
define a housing, with the motor elements being
maintained within the confines of the bracket 12
and band 14, and the fan assembly being maintained
within the bracket 16 and fan shells 17,18.

Brush assemblies 20 are provided in con-
tacting communication with the commutator 22 within
the commutator end bracket 12. An armature and
field coils 24 are maintained within the band 14.
In the embodiment shown, a motor cooling air fan 26
is maintained at the bottom of the band 14 in jux-
taposition to the top end portion of the fan end
bracket 16. The fan 26 draws air through openings
28 in the top of the commutator end bracket 12,
around the commutator, through the armature and
coils, and exhausts the same through openings be-
tween the band 14 and fan end brackets 16. It has
been found that by positioning the motor cooling
fan 26 at the bottom of the motor assembly and ad-
jacent the fan assembly, motor cooling is more ef-
ficient and the fan 26 is quieter, due in part to
the fact that it is maintained centrally within the
system as a whole.
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The fan shells 17,18 encase a fan assembly
30 which, when rotated by the motor, is operative
to draw working air through the annular opening 32
centrally positioned within the bottom of the shell
18. The working air, drawn by the vacuum fan as-
sembly 30, passes through the various fan elements
thereof as shown and thence over the baffle plate
34 as shown. It will be observed that the baffle
plate 34 has a circumferential edge which is angled
in such a manner as to direct the working air in-
wardly as shown. The air reaches a diffuser system
36 which is maintained within the fan end bracket
16 as will be discussed later herein. The working
air is then exhausted out through the openings 38
positioned circumferentially about a top edge por-
tion of the fan end bracket 16. As shown, the fan
end bracket 16 defines a ring-like cavity 40 in
which the diffuser system 36 is received as will be
discussed later. It should be appreciated that it
is the structure for diffusing the working air
which comprises the heart of the invention herein
and which will be elaborated upon below.

With reference now to Fig. 2, it can be
seen that the fan end bracket 16 is characterized
by ears 42 extending therefrom for receipt by the
band 14 alongside the armature and field 24 of Fig.
1. The fan end bracket 16 includes an outer wall
44 and an inner wall 46, the two walls defining
therebetween the ring-like cavity 40. Separating
wedges or members 48 extend from the outer wall 44
to the inner wall 46 and define passageways there-
between to the exhaust openings 38. It will be
noted that the separating wedges 48 do not extend
the entire height of the walls 44,46 and, when con-

sidering the flow of the exhausting air, actually
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extend outwardly from the inner wall 46 to the out-
er wall 44. A motor shaft bearing hub 50 is cen-
trally positioned within the fan end brackets 16,
having an aperture therein through which passes the
motor and fan shaft. A check ﬁalve recess 52 and a
check valve 54 are provided in previously-known
fashion.

Mounting screw posts 56 are provided as
shown, again in standard fashion and not particu-
larly comprising a portion of the invention herein.

A diffuser insert 58 is adapted to be re-
ceived within the cavity 40, between the walls
44,46, and over the separating wedges or members
48. The diffuser insert 58 is characterized by a
plurality of vanes 60 which radially turn inward.
Grooves 62 in the bottom of the diffuser insert 58
are provided of substantially the same contour as
the separating wedges 48 and are accordingly re-
ceived thereby when the insert 58 is placed within
the cavity 40. It will also be noted that semi-
circular notches 64 are provided about the inner
periphery of the insert 58 to accommodate the posts
56. As will be discussed directly below, the baf-
fle plate 34 is pressfit onto the inner wall 46 of
the fan end bracket 16 to secure the diffuser in-
sert 58 within the cavity 40.

With reference now to Fig. 3, a central
cross sectional view of the baffle plate 34 may be
seen. As shown, a flat disc portion 66 extends to
a centrally extended portion 68 having a hole 70
passing therethrough. The hole 70 is adapted for
receiving the motor or fan shaft. A downwardly
turned edge 72, normal to the plane of the disc
portion 66, defines a ring-like flange of substan-

tially the same diameter as the inner wall 46.
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This flange accommodates the press fitting of the
baffle plate 34 onto the inner wall 46 as discussed
above. With the ring-like flange 72 engaging the
wall 46, the circumferential horizontal flange 74
engages the diffuser insert 58 to hold the insert
58 in place within the cavity 40. The upwardly
flared edge 76 is adapted to direct the working air
from the fan chamber into the cavity 40 as discuss-
ed above.

The detailed structure of the diffuser
insert 58 may be seen in Fig. 4. As shown in the
drawing, the outer circumferential edge portion 78
of the insert 58 slopes downwardly toward the cen-
ter of the insert 58 to provide direction to the
exhausting air as it comes over the flared edge 76
of the baffle plate 34. The inwardly sloping sur-
face 78 mates with a flat base portion 80. The
vanes 60 are evenly spaced circumferentially about
the insert 58. As can be seen from the drawing,
they are helical, of constantly decreasing radiuses
as they move inwardly toward the center of the in-
sert 58. This design allows the air being brought
over the baffle plate 34 to be directed between the
vanes radially inward to the inner wall 46 of the
fan end bracket 16 more rapidly than if the curva-
ture of the vanes 60 were circular rather than hel-
ical. As shown, each of the vanes 60 has a cham-
ferred edge 82 to better receive the baffle plate
34 when it is seated thereagainst and pressfit upon
the inner wall 46. It will be noted that the width
of the base 80 is less than the width of the cavity
40 such that the ends of the vanes 60 contact the
wall 46 and allow an opening between the flat base

portion 80 and the wall 46 for the exhausting air



10

i5

20

25

30

35

A 0206977

to roll over the edge of the flat portion 80 and
deeper into the cavity 40 between the wedges 48.

As the exhausting air rolls over the flat
base portion 80, along the inner wall 46, and deep-
er into the cavity 40, it is received by the pas-
sages 84 defined between the separating wedges 48
of the fan end bracket 16 as shown in Fig. 5. The
passages 84 communicate with the openings 38 about
the periphery of the fan end bracket 16 as best
shown in Fig. 2. As observed in Fig. 5, the pas-
sages 84 extend somewhat tangentially from the in-
ner wall 46 to the openings 38 and are of increas-—
ing cross sectional area from the wall 46 to the
wall 44. This increase in area assists in the air
movement, by reducing pressure.

It should now be appreciated that as the
exhausting air passes through the passages between
the vanes 60 and rolls over the edge of the insert
58, the air then changes direction from an inward
movement to an outward movement, but in the same
general circumferential direction. 1In other words,
while the air is moving within the insert 58 in-
wardly toward the wall 46, and within the cavity 40
outwardly from the wall 46, the flow of such air is
still generally circumferential with respect to the
composite of the insert 58 and the fan end bracket
16 taken as a whole.

The actual path of the air movement is
illustratively shown in Fig. 6. It will be noted
that the air movement in Fig. 6 is generally into
the paper and counterclockwise. The air rolls over
the flared edge 76 of the baffle plate 34 and is
directed thereby onto the sloping surface 78 of the

insert 58. Obviously, at this point in time the
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air is being moved between pairs of vanes 60, seal-
ed at the top by the baffle plate 34. The air
passes over the sloped surface 78, and onto the
flat base portion 80, the surfaces 78,80 forming
the junction designated by the numeral 86. The air
then moves across the flat base portion 80 to the
edge 88 thereof, where it is forced downwardly into
the passageway 84 between the separating wedges 48
and exhausted outwardly through the openings 38.
The actual air path is shown by the dashed line in
Fig. 6. It will be appreciated by those versed in
mathematical expression that the "down and out" air
passage just defined with respect to Fig. 6 is sim-
ilar to a curtate-cycloidic curve.

Exhausting of the working air by the
structure presented above is achieved without pres-
sure pulses incident to the movement of a fan a-
cross abrupt surfaces or edges. The air moves gen-
erally in a constant circumferential direction,
while changing radial direction at the edge of the
insert 58. The exhausting of the air is achieved
at the edge of the fan end bracket while the diffu-
sion of the same by the insert 58 and the separat-
ing wedges 48 of the fan end bracket 16 is achieved
within the previously unused cavity 40. According-
ly, the fan motor assembly may maintain a compact
nature.

The efficiency of the motor is maintained
by virtue of the increasing air passage area from
the time the air enters between the vanes 60 until
it exits through the openings 38.

Thus it can be  seen that the objects of
the invention have been achieved by the structure

presented hereinabove. While in accordance with
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the patent statutes only the best mode and pre-
ferred embodiment of the invention has been pre-
sented and described in detail, it is to be under-
stood that the invention is not limited thereto or
thereby. Accordingly, for a true appreciation of
the scope and breadth of the invention reference

should be had to the following claims.
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WHAT IS CLAIMED IS:

1. 1In a vacuum motor, the improvement
comprising:

a housing receiving a working air fan in a
first end thereof, and having a ring-like cavity
defined within a second end thereof, said working
air fan drawing working air into said housing
through said first end and exhausting said working
air through said second end thereof; and

diffusing means within said cavity for
receiving said working air, and axially and radial-
ly redirecting said working air as it is exhausted

through said second end of said housing.

2. The improvement in a vacuum motor ac-
cording to claim 1 which further includes baffle
means for separating said first end from said sec-

ond end of said housing.

3. The improvement in a vacuum motor ac-
cording to claim 2 where said baffle means com-
prises a plate having an outer circumferential edge
maintained in spaced relationship from said housing
and angled inwardly from said first end of said

housing to said second end.

4. The improvement in a vacuum motor ac-
cording to claim 3 wherein said cavity is defined
between an inner wall and an outer wall and said
plate includes a ring-like flange extending there-
from, said inner wall and said flange having sub-
stantially the same diameter, said flange being

received by said inner wall.
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5. The improvement in a vacuum motor ac-
cording to claim 2 wherein said cavity is defined
by an inner and outer wall, said outer wall having
openings therein for exhausting said working air,
and wherein separating members extend between said
inner and outer walls, defining passages from said
inner wall to said openings.

6. The improvement in a vacuum motor ac-—-
cording to claim 5 wherein said separating members
are of a height less than the height of said inner
wall.

7. The improvement in a vacuum motor ac-
cording to claim 6 wherein said diffusing means
further comprises a plate received upon said sepa-
rating members and having a plurality of vanes ex-
tending therefrom.

8. The improvement in a vacuum motor ac-
cording to claim 7 wherein said vanes extend radi-
ally inward from said outer wall to said inner
wall, and said separating members extend radially

outward from said inner wall to said outer wall.

9. The improvement in a vacuum motor ac-
cording to claim 8 wherein said plate is narrower
than the width of said cavity as defined between

said inner and outer walls.

10. The improvement in a vacuum motor ac-—
cording to claim 9 wherein said baffle means com-
prises a plate received upon a top edge portion of
said vanes and defiﬁing paths between said vanes.
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11. The improvement in a vacuum motor ac-
cording to claim 10 wherein said passages are of
increasing width from said inner wall to said open-

ings in said outer wall.

12. The improvement in a vacuum motor ac-
cording to claim 7 wherein said vanes helically
extend inwardly from said outer wall to said inner
wall, said vanes having a decreasing radius of cur-

vature from said outer wall to said inner wall.

13. In a vacuum motor, the improvement
comprising:

a housing maintaining a working air fan
and having a cavity defined between inner and outer
walls at one end thereof, said outer wall having
openings therein for exhausting working air;

separating members extending from said
inner wall to said outer wall and defining passages
therebetween to said openings; and

a first plate received upon said separat-
ing members, said plate having a plurality of vanes
extending therefrom, said first plate extending
from said outer wall to a position short of said

inner wall.

14. The improvement in a vacuum motor ac-
cording to claim 13 which further includes a baffle

plate received upon said vanes of said first plate.

15. The improvement in a vacuum motor ac-
cording to claim 14 wherein said baffle plate has a
flanged periphery angling inwardly from said outer

wall toward said vanes.
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16. The-improvement in a vacuum motor ac-
cording to claim 15 wherein said vanes extend heli-
cally inwardly from said outer wall to said inner
wall.

17. The improvement in a vacuum motor ac-
cording to claim 16 wherein said passages are of
increasing cross section from said inner wall to

said outer wall.

18. The improvement in a vacuum motor ac-
cording to claim 17 wherein said first plate has a
sloped upper surface between said vanes, said
sloped upper surface extending from said outer wall
toward said inner wall.
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FIG. 2
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